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(57) Abstract 

PROBLEM TO BE SOLVED: To attain a very small 
steady-state phase error with the input of a phase 
comparator block v^thin a PLL lock voltage range. 

SOLUTION: Each Schmitt trigger circuit in a Schmitt 
trigger circuit block has a hysteresis quantity which varies 
depending not only upon the temperature and voltage 
factor of the input voltage, but also upon the damping 
coefficient Z(^) of a PLL. The center points of the positive 
and negative thresholds of the hysteresis curve of each 
Schmitt trigger circuit are set by the current-voltage 
characteristic of a charge pump drcuit in a charge pump 
circuit block. The Schmitt trigger circuit block instructs a 
control logic circuit to turn on or off a PMOS pump UP 
transistor and NMOS pump DOWN transistor in the 
charge pump block so as to. control the aspect ratio of the 
PMOS pump UP transistor against that of the NMOS 
pump DOWN transistor. 
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[if 1 ] iy:^^tyhhV ;^lHlSS^fiJffl LT#^(- 
(PLLEgS) ^^::*5V^T. 

tijffiffi:tsjtt5ss:/n t/^(omtiism^^^}:^x^mx}i^iic 

iy::^^m(D^^t\^M^^—iy^:^y\B}i^y'r2y^(Dmm 
miEltttJ- J:oTir :y h ^ix. i/^z. ^ :y h h y ;^l£lSS:/ 

v-:x^iy b h]):^m^^^y^t. 

X. -^(^ai:^m^tii/^^iy b hy;^^lHlsS:7^n5/iJ^(^ffi 

StrlS t3 ^ :7 >r n :x ttj {d <i: o $ tt 

(vco) T*fcoT. ^'^-rr;^^^:gg (bg) tm 
m.mmmm^ (cco) fc;6^e>iS;6Htiia®ffiS»Ji»%tg« 

vco<omt!^^m^r^\^x^x^m'r^^m^xho 

[ft*^2l . Wltd.iiLmit^^->^^y^\':Xm-(OiiLnit 

S i: t (-fllHn >^ ^ S:?5«-t-5 P MO S ^ 

>"y\JV Vyi^-Jy^^x^-DX, ^(^y— ;^{:iVDDm 

o s/i5'(0A:;^{-i^f£$tifc> tfj|GPMOS4<>':7^up h 
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n 5/>^(OA;^J(-S)^$tilfc. SflfBNMOS:^f>':rDOW 
m^m^)AM^<om 1 <otU;t?;6^6>SfriaPMO s 7K>:7^u 

10 ^fa^2(D^-t-^^^>':7-[E]^tt. 

5/i5^0A;fj{-S^$ixfc, SiJlSPMOS 

MOS jK^^:7°DOWN b^^^v^J^iJ'XfeoT. ^(DV — 

iyi^^(OA;'jt:i^M^ti/c. tfJlfiNMO S 2K>^ 
:7''DOWN Vyiy-Jy^^ ht^hJ^K> . 

Y b y;^'lH]K>^n 5/ i Oi/^ ^ 5^ b 
b y;<flHlKi:M2 0v^^^ 5/ b V )) ^m^t^hi^^ . 

Htjiam 1 ^^iy^ ^ 5/ b b y :=tf[H]?gf^. v_=ex^ xie u# 
1- ) t^vcoA:^mmoig.s*5j:T>*mm#ttti;6^i9 

X?^j:< PLLlHlj^coj^S*^^ J-«feffU v.«^x= (V 

30 *5tt^ by:^v^^>^(0®at®iE#ttiC±oT*^$tl.. 
V^.«nVDDJ:D tGNDJC3ff<, 
miE^2<7?iy^^ b by;«flHlKfi> V_«* XiEL# 

) }ivcoA:>fjmffico?sa*5<i:o^mm#ttti}6^t) 

X/iJ< PLLlHlKOMS«^C{-«fe#U V.,«= (V 

:lBfj-5 byyv^^^^^omacmffi^^iicJzoT^^^n. 
V^.f2(iGNDJ:9 1>VDDtCa£<, 

SfrfSffil^^illHi^tt 2A;^NAND>5^— bt2 A;^ a n 

NAND^'- bom2<^A:^JiflifiEf4tiitfi!J^C0m 1 CO 

mtiCDR^m^-Kmrn^ti. tffiBAND>>-'-bo^ico 

A;^f^Silffim 1 Ov-zx ^ 2/ b b y :;^^m<Dmti{:imm^ 
th. mJfEAND<>-^-bco^2 0A;^{ifltJiB{4tSitg?^(0 
m2<^m;^;OStem-g-{-«M$ix. 9tlfeNAND<5r*- b 

o ttSfrisil 2 — > >^*iHisSrt o p MO s 

^^:7'up b^>'v?;^i5^0'^'- btc^g^t^tt. SijiaAND 

50 OS/K>'y*DOWN by ^-v^^^i^^O^Jr*— bl-S^^nX 
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V:*' t s/ 7 T-T ^ S: ^ P>{-W 

7"U P h 9 t NMO S VT'DOWN h 7 i^i? 10 

^^l^s[Hlsstt^ 1 o-r ^ i: m 2 (o-r v^^-ij' 1 

6.^f9 . SUIEm 1 i^/N'-^ tt^JlB^ 1 Oi^^ $ 3/ b 
h y>!flHl?S»Hi;t;tt(rlESiJffli1feg|H]gSO|^l(Da;^3tJ;i 20 

s/ h b y;^|gK<Dl±i;^3^:*fIlESJ^^!^a(H]^om3© 

[I»*3g5] flftiS!J^>':?'h7>'i^^^ (NMOSjSj; 
T>'PMOS) t^ttP>=S-®jS (^tL^tLGND*5j:OfV 
DD) t0^1(::®»itiSSr$fefc:i-f5s«*«4{c|E^<D 
fiC+SIUffl/l'— 7*IllKo 30 

!E:»-Jl^^^t)|*t. ttllEVCOOffi;0tt. S®. tflfS 
If 1 ~ 5 05^^-f 1 o(ciE«<^fiE:tBlRl«/W— 7°Ih] 

[0 0 0 1 1 

i?;=^:J'coT;^-^;? hH:*jJ:t>'3i<i^7'DOWN hyi^v';:^ 40 

[00 0 21 
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SS^'n j/^Sr^L. 3 Hd— /<;:^:7^^p^ (LPF) :/ 
os/^^^U 4 ttflffiW^M^ (VCO) Sr^l.. 

[0 0 0 31 131 OttllI9^^^$^^/c:(H]K<^SS^iy — 
K<Oi^l^mJ^S^I21S^■t-5o ■CtffiitgfST'Dy^ 

Atir-^ 6 Ak^mismtir—f 5 A t srJttft-rso 

ft^6Ai: 5 A©^£±*5^9^T<??^^ft>^^•5i:■f-•5o 2 
o(D{t^F^(75<i+Bgf4ffitBH:t55SI l«Dm:^;iAi:lB^ 
^tE-r?>o -^^m^mti 5 A©fii:4e*sS55iA;^?(t-^ 6 A© 
fits i UiS^T-V^-S i: {iftJte?^ 1 (4ffi:^j 1 BT?A 
.'</p;^(Ox^/p?fiJSr^^-t--5o rtte>^^Vi';^©*stt6 At 

5AFflOfittS^I-^LV^ miO(D (a) #fig) „ jS» 

JJi, issft-^- 5 A<ofi[ta*sa2» A;^7m-§- e A<o^tii. t 
jin-CV^St^, •KtSJt^lf 1 ttUl;^j 1 A-C:ft^-?/i';^© 

©ffi^s^f^^Lv^ mio(D (b) #HS) o m-§-6Ai: 

5 AM^^:&^li;6s>iv^^:#> -'<>'i';^m;^ttm;^ 1 A*fc 
« 1 Bov^-f tt-Ci^^tV'^iV^ rwJ^Sria 1 o o 
(c) i;lmbrv^5„ ■atSitg^^Hfctii;^ (lA, i 
B) tt. ^<om. ■^-V— i?5J^>':7-lHlSS7'n 2fcW^ 

StLSo A;^j{t^i At5iT>'i B{j:^fe#u-c, 

K2 ASr3£«^^^^±^^:«i-5J; 5{-«i<o m-§-iA:65 

2.0 M;trcom-§-iA*3ir>*iBt't, "K" ©t^, 

Ell KJi^^^nfc^^— e^^i^T'lDKtt. 

5o :^5KV7'igK:/n j/i? 2(DtH;^)2 A}4n 

;^7-fyP^:/D s/^- 3(cJ;-,-CDC (ttoit) miESAfc 

5„ VC0 4ttmiE$JPA;'j3 Atl±l;0:J'n s/^{f-^4 

A ) ^l^Oo vco4«^wr;^^^§§tfl;»S 

fflffl)^fi^i:*»e>j*.5o vcoai;t(m-§-4Att"5r^SiJ^ 

mffim-^3 A{CJJ;^LT^^NXF„, (NttMSfc) <^«5 

J:oT55-Jl$tt, ilSiim^SA (Ffbic =F.„„/N) 
t^iSo PLLlH]?So:ftJfilffiif^r3:m-g-6Ai 5 ARO© 

[0 0 0 41 i^Jlsco^-y— v?3J<:^7*iHl^tt0 1 iic^$ 
tt5o ^•ttttPMOSsKi'T'UP h7i^-:?;^^MPt N 
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MOS^l^T'DOWN h7Vv?;^^'MNi:A»t>^5» M 

^■v-v?jK>'>'°lBl?Sm;'j{f-S-v„^r^fiS;-t-5o -( >^^— 
^ I NV 1 rim-9-DN{::^;.g;feSteSr-^x.T^t-^DNB 

-rSo ^ I NV2*JJ;tKl NV3tt{t-§-UPS: 

O-i^-hSrigifti-S. &ffitt;ISS§*»?5<DUP*5j:t>*DN 

^MPH:^>-L-r, *>'7°UP«»ft+ I„„tr/— KVo„ 
--iliai-r-So (Hl«i-> •ia:tiJt^^d>6><^uPtsJ:T>*DN 

[0005] 

{ct3V^-c. lll9te:*Jft-5{f^6 At 5Ab(Omi^&^m 
tt'iV^ t*o-C. ii5ft-^UP*5<tO«DNtt "i*" (O** 

^ 3 srPigt-rso \.i!)^L.tti)^h. mm^i-i. WRBPLL 

<^r^. b^:/v=;^i5'MPSreittb5¥*Sl'^>-:7*r :y:7-^o!t 
I h 7 ^'i^;^ ^ MN wo >'7':?* i^fl; 

;^ jJ' M P *J J; OtMN ttv„=VDD/2 \:iitm&)i^ltm 
[0006] Ell 2 fimWi I „„*S<tt>* I ^a*S P L L u s/ 

V^2)» V„„*?VDD/2(:i^*-r5 I„„= Ud<75FBl, PL 
Ln s'^'ajEV„„dSVDD^V-'ttGND(0:^---ib< i: # 
I pot l„aK<05F— ife;SS>c|t<35j«>o mSSc?^— ffe^d^:*: 

I? < >5:n«>^i5fS^. ffiffilH^S-T? I „„= I pa<D*#Srf?S 

7'<0:7'n-fe;:^^feft*JJ:t>*vcoKtfJ::*fe#-r5o t«5g<^ 
NMOSA;'3VCOtitfcej6^MPg$#T,/c:D 5/^a;iE$5ffl 

MosA;^?t PMosA;^)) 3,^'«£E®h 

[000 7] :*ct ^ n 

5^y7*2tt7'u-fe;x.^#2T-Kit$nS) PbIO;^^^.— 
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[0 0 0 8] i^oTMI^j-r^ t. PLL13 s'j5'«JBEO^ 
[0 0 0 9] 

ri. ^fi:©PLLPy^'mJE«sil-e#^^^^:/^$v^^^4^ 

t y ->;^»ittvcoA;^miE<oiaA*3±i>'«JE# 
ifc(i:<i^"9T-?i< PLLl5]^»i^S^i5ci: (-^fe^^L. t;^ 

'&-fxi s/i5'wa;^ttvcoA;0fl;mtJii;£;cx^-fki-s. 

v'^ 5 h h y :ff\Bi^y^ yi' v'^Ss'hhy ;^[Hl 

^-m.<D{t^^%^-r^t:.^(ommum^m.^ (vc 

O) •C«>oT. ^MT;^^^S (BG) i:«»ft$iJ(ft^M 

5g (cco) i)^h^i,m&.unmm.mh^ wconmti 
n.m^itmm-f^-yi'-^i^mm^b.\^xm^^fii>. ^ 

[0 0 10] 

<Dmtim&.fiv CO (Dm&mt $ h b y ifmm(D 

s'^'rt<o^->^5 s/ h h y;itf|HlSS©fc>^xy->J^*ilS05 
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[0011] 

[0 0 12] mi\^^^thfc:^^m}^. iy^^yhVV 10 

mmtkm^&^rj^y^t. mmmm^Bmm (vc 
o) ^m^t^mx.x^^^^o 

[0013] itLm^m^y^ y ^ 'P^^ <thX 00 
[0014] ^^--iy:i^l^y^^^zfr2 y ^ m^lWt 

^:ft2 y ^ ^^^(Dm:tliB^-\^!t^CXn--y<:x.y ^ ji^^ 
[0 0 15] n— X;^:7^yl^i$'':/n i/^ti, — v^^K 

>^z^'^^>^^ y^(Dititim&^mj^mm^M^ (vc 

[0016] iyzx ^ ^ h h y :^\Bimy'^ y ^ \t,m^(Di^ 
^^yhh]) :^^m^h^^o ^i^^ ^yhh]) ;^flHlSS 30 

y ;^@K>^n 5/ <^ffi;f3ti V CO A:^7mffi(-/S^ CTgCMfc: 

[0 0 17] $!J^f^illHlSg:/n i/^fiv-zx:^ 5/ h h y ;^ 
lH]^yuy^t'^^—i:^:^:^y'l^^':fx:^y^t(Dm{^m 
t>^in. ^(Dlti:t)JiXi^:2.^yhhV:^m^y^y^7b^^<o 
ltit)iB^'{cj;c:^^]^xmt'r^o ^^-i^^r^i^y^lBl^y'^ 40 

5/ ^ P MO S ^> y^U P h ^ Vi/^^. >5^^o ilh'NMO S 
[0 0 18] miESiJ^^^S (VCO) \'ix2—y<y.y^ 

ju^zfu y1^(Dmti\^i:-^x^^^n^mi&^^w^-' 
m(om^^^^'r^fci^(Di^(Dxh^o "ttih-mcom 

*S (BG) tm&Um^m^ (CCO) :^-h^^o so 
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[0 0 19] 5^^S§ttVCO<om;^jSr3>JSH:N{c<toX 

[0 0 2 01 ^\^s SKftm-oVNTlftigf 5o 
WT. — v?3K>'>^[H]KrtOPMOS^>':7'UP h9 
>'i^;^^^t^n— X;?^y^^/^^(;i|^C/-K>'>^°UPS^jK (I 

tkm (Ua) t"^o PLLa2/iJ^mJE;6SGND{cS-:5< 
NM0S2KV>^^i^>'K7>^v^;^^O KW>^- 
y— J^mEE (Va«„ ) tiM^>L. ^OPMOS(0>ft:btb 
cov„d^ (=-Va-J «JEtiiSini"5o t^X.{-. NM 
OS ip„= Ua(0*#Sr?as-t-^fc«) 

ic, ^tLtt-e<^PMOS>i-t?tt<t !9 t>Sv^0tra;^->'b^ 

y;^lHli^;5K fflfflJffe^lHlKi-^bT. PLLHi/^mm 
^-iJ;^ L ^ — v^2K > :7*iilK o h ^ >- i?;^ ^ <o T :x 

[0 0 2 1] 

^Tjk^o r co|2I^;l:^oV^T. i mi^Sitg^^^^u 

S^Sr^U SFi^J-iSSgSr^U l 2 fiv-^i. ^ 3/ h h y 
[0 0 2 2] mm^iS^^y'x^ y^ l\^Xt}6A, SA^S: 

l^-^. tU;triA, iBSrl^Oo S2PA:t»«^tt A;^ 6 A 
f^iADxibtLSo ^mi^tci^^y^m^- (Fvoo/N) 
5 A[c^jD;te>tt6o vyiJ^ itt, 6Aco{4 

[0 0 2 3] ^-y— v^3K>':7'lElgS:/n 5/:^^ 2»3K>^>^'U 

PA;^iA. ^°:^>^"DOWNA;^ 1 :Jt5j:t>*ffl»A;^? 
l3~l6S:}$o, ^^—^J:^^zyy''^^'fx2y^2\t.^ 
ffi;t^m-^l A*5J:t>*1 BP0lOia^§M{-te#LTnw<>?^ 
>^ -< /v:^ 5, 3 o A;^? / - K 2 a fc 

ij'3{^j;oTDc (iES) m;^am3 AS-^^-r^fcie) 

^ I 2 i vco4<of^*{e:ADx.e>tt^o 
[0024] v-^5:3/hhy ;^flHlSS:/n 3/ 1 2 1 
yVV y ;^^[H]?§1 2 At^2(Dv^3-^ :y h h y 
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*5J:r>*:a<DL#v^^^i:Vr<.:el*t v.^^x-- Sri^o, v^^^i 

n ixiJ^ 2rtCDMOS h ^ >'v^;^^^MN 1 *5 iU^MP 1<D 

tt{t ^ 3 A (^S«*5 J: t>*«iE«^«:d^ t) T^S: < P L L (O 

[0 0 2 5] ^1lt»fS^[Hlj^>^n 1 7tt2oO>r >'y^ 
— 1 7 At5 J:t>* 1 7 B;5^6>^So ^ 1 ^ 3/ h h 

y;?tflHl^l 2 Acoili;^HS«J^ttS;^«-§-l 3 (B) Sr^^ 

-^nf^-^V-^^— ^ 1 7 A(^A;'3^-«^^nTV^5o 

^2<Z)v^zr ^ s/ h hV::^\m?^i 2 B(OfcB:;^ifi$!j^ffi;^?{H 
-^15 (A) Sr^^U -ttb«^>'^<— 1 7BOA;t; 20 

[0 0 2 6] MBEm^if^Atf 3 AJi^V CO 4 (OmtliS^ 4 

AOiSiS^Sr^^-r^o vco4f:i^<w^r;^%*:§i (B 

G) 4Atm^mmmM^ (cco) 4B:6^e>^^o 

i^XV^6o ^^il^5tiA:^i4 A^aj;^i{t-^5 AirSrl^ 

[0 0 2 7] — v^TK^^rz'lHli^yn s/i5^ 2tix^iy:7r 30 
^>'^<—^ (8 A, 8B) , ^V^^^— :^9, yf-^^ 

O A—l OH) . :^Stt''<3/:7r-f 
(1 lA—l IH) , *5<ttK*>^:7*h^ Vv^::^i55^ 
(MPl, MNl, MPl, MN2) ;d^b^5o 
r --r i^^^— ^ 8 A*5 J:t>'8 B H[fi:taitt55l§:/D ^ i d> 
ASr^<s/:7r LT. ;^>r i 0 B:}3<J;t>*i 

n s/i^ l:d^e5<om-^l BSr^<s/:7r*5<i:^>*^^^^M^c^S^S: 
-^X.T. ix^l OC—l 0GlC#t*&^5o ia2(r*5 

iy:^i^MPl, MNl, MP2i NN 2(0^— h;65;^:/ 

ufc t # {21:^ V D omm^cMtLS r t ^^m-r^ 

^^fL>^<y^r^^^^<—^ (1 lA— 1 IH) ti^:^ 

;6-^^TV^6o $iJ»^SlElSS:/n j/iJ' 1 7;6^b;^-f s/^l 
o A—i OHic:iPx.fetta$«J^A;ti 1 3 — 1 6ti. ffijg 

[0 0 2 8] y^^l QAt^:tiy'Q. y"^ 1 OB 50 



#BB¥^1 0-336021 
10 

ff^yt-ytDt^, VDDlc^LV>®ffi;5S^>>^UP h^^^ 

>PtSg65{-. 2/^1 0 A;65:^:7-r\ i o B;^^ 

:^>^ot#. ft-S-i AH3J^>^:7'UP h^>^v^^^^MP 1 

l{i:^>-LT. K2ASr2K>^:7'UPm^Ix>^i X^ 
«i-So U^Wi/ — K2 AT-O®EEVo^C0^^t:{c*tU 

1 =VDD<D:S^lc:*;tT% V«^= | Va... | =GND 

[0 0 2 91 ^^-f 2/^1 0 C;&5:^>''tr. y^l OD 
;55;r:7<Oi:#, {§-§-1 BJlRg^nx. 7K:>:7^DOWN 

h7>"^;^^NMlH;*->-LTy — K2 ASr:^'>-:7^ 

2 AT(;:>mffiv«^(D^Mklc:^LTia3l:::7-n 5/ h^tt-c 

V^^o Uax tiVc:^=Va»„ =GNDO:^-&{;i^fC^b 
<. Vo^-Va«« =GNDO^{C*:^"Cfcao MKW 
ic, s/^ 1 0 C;65::^-:7T. 1 O DdS:^>'(0 

GND;6>3K^^>^*DOWN h^>'v^;^^MN ICO-ir 

[0 0 3 0] ;^>r s/^1 0 E;a5;?i->'-T?. :^>< y^XOT 

ti^:^'7(Dh%. VDD{;::^LV^mJ£;d^4^>':7*UP h^>' 
i/;^^MP 2 f^:Jnx.n. -^ttf-ctoT-^^Sr^^'-r^o 
^fiSS^^-. ;^-f 5/^1 0 E;65;e->^T\ l O F;^^ 

fI-i-1 Afi^KviT'UP h^^^i;?;x.^MP 2 

2«:^>'LT. 7— K2ASr4<>-:7'UP«gft -x?^ 

m-rso u«2 K2A-t^osffiv«^(^>^jtjc*j'b 

Tia3(^:>^n s/ h ^ttXVN^o I .>«2 « I ..x ) tiV 
0^= I Va... I =VDpc^m-g^tc*:^T\ v«^= I V 

a... I =GND(D^k*(C^LV\ 
[0 0 3 1] yf- 1 0 G;65;^^^T. y^ 1 0 H 

h^Vv^;^i^NM2H;^>'Lry— K2 ASrsK^^iT' 
2 AT'(0tH;t?mEEv«^<0^^>(b{^:S*LTia3t:i>^"u h ^ 

ttTV^5o Uaa JlV«^=Va«„ = G N D<?5#-&|C:^{C 
^U<. Ve^=Va.„ =GNDO^^{C*:;^ ( Uaa < 

;^-r 3/^1 0H;d5;^-^^Oi:#. GND;65.i^>':7-D OWN 
[0 0 3 2] $<J^A;^1 3'-'16(iPLLn y^m&3 
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mi<Oiy^^^yh h V :^^^(Omtl\'X "M" (B = 

(A= ^-o" ) x-h^o ^(Dm^\^is\^^x^ :^-C 

s/^lOA, IOC, lOF, 1 OU\t.:t>'X. y 
^lOB, lOD, lOE, 1 0 Gtt;r:7-efc5o t^X. 

h^>^v?;^i^MN 1, MP 2\t,^:yX\ MN2, MP 1 
n:t'7Xh^o 't<Of^mtVXs K2Attm«itI 

..^i \^MiL't^h(OtVX(Dm^l^^^ ;65Ix>ai iritK 

[0 0 3 3] v^«fi^Vo„^v^«f2^^i:#. r^:;^(?Dv-^ 
^ 5, h hy;^f[H]ggoffl;^tS "{S" (A = B= "0'' ) X 
fc5o wto^-&(j::^v>'r. ;^^>fiy^iOB, IOC, i 

OE, 1 OHti;^>'Lv i^^l O A, lOD, 10 
F, 1 0 Gti;;i-:7T-fc^o ^ti^ ^l^P ^ y ^W.^ 

h^>^^^J?^^MN 1, MPlfi:^:xU MP 2, M 
N2tt;:r:7-r6o -eo^^t bT. K2A{imat I 

[0 0 3 4] V^^>V^^^^(Dt^^ ^10v^i=L^ 5/ h h 

y ;^flH]K<7PttS;^it^ "{S" (B= "0" -c% ^2(^i/^^ 
5/ h h y ;^lHlgS(Ott5;f3d: "]S;" (A= " i " ) Xh^o 
:i(Dm^\^iS\^^X. y^l OB, lOD, lOE, 

1 0 Gn:t>'X. ^^i/^lOA, IOC, 1 0 F, 1 

onn^yx&^^o tiv^A.{^p ll^^ y^mBE^v^^^ 

= V«„;^5VDD^^:3ffV^t h^>'v^:^^$'MP 1, MN 
2\t.:^>'X. MNl, MP 2ti:^:7T-fo^o 

Tco«»gUa2 ttU^i i:Jte5$iX'5:d^fcX-fc^o 12 3 
^{^J:oT. ia3lc^$tt5 J: t> txt 0J£v^g5ffl-e/h$ 
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[0 0 3 5] m4.\x^%m(r>w^m^i:^^^w\m^^y—'y 

hy;^f|H]?Syniy:^'(Offi;^;{c:>fife#:bT. ^20 
:5';d5;*-;:^UT. ^ic>^^— v?3K>-:7^IsllSrt<DMOS h 

ONMOS/K:/:7*DOWN K^>'v^:^i^.^i:^^^^^^'5o 
^^--i^:^:y':7']m^^<DPMO s:^>'y' h "y >'iy:^^ 

[0 0 3 6] Ig|5Ji:*^P^cojf^3g{cJ:6{4^^I^^/v— 
20 2K>^:/h^>'v?;^^ (NMOS:^J:tJ^PMOS) (oy— 

DD) t<Dm\cW::^^tiX\^^^^tX\ m4(Dh(D:^^C:>m 

[0 0 3 7] me^^Tr^^^^mMm (Ei2{c^$n/c:t> 

Mttx IIS(EaS;6S3K>>^h^ Vv^>^^ (NMOSjoiD^P 
MOS) oy— 
30 GND*5±D^VDD) t <DFB^{Cg;^^^^TV^^ r t X. IS 

[0 0 3 8] 

^/w:riHlK;6S P L L n 5/ mEE{-;6-;6-t? y):^j:< 
[Elffic^ffi¥^i:tftPJ] 

[mil *«?g<7)J[^a{^i*ofcfi[tSI^S8>'W-:7-lElSSSr^ 

40 y^mxh^o 

Hffi^iJ Sr^i-:/ n 12 6 o 

[0 3] m2\z.isn^mmm\^m-:s<m:^m^mm^7jk 
-rmxh^o 

[05] *%PJcDj!^S{c?eo/ctetai^ffly^->^[H]?S(^t> 

[0 6] *^P^OJ©Slc^*ofc{itffilRl»^v-:7-Il]KoSiJ 
50 <omis^M^7j^'t::^u y^mxh^o 
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[1218] :^^m(o-^mj:w^m^mm-c^-tm-c:h^o 
[09] mm<Di{Lmmm/^~y'm^<^:f^'y^mx'»j 

So 

[m 1 2 ] {si$J:|21 9 (c^-f-t¥J!5(DfStSlalffi.'U— 10 

[lai] 
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